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The incidence of bone metastases (BM) from differentiated thyroid cancer (DTC) is estimated to be as much as 13%, depending on the type of cancer, being much less common in papillary thyroid cancer than in follicular cancer, of which they are a frequent complication. The latter outcome is due both to the tumor's tendency to spread hematogenously, this being sustained by the synthesis of adhesion molecules from follicular tumor cells that enable them to anchor to the bone matrix, and to the resulting increased blood flow to the bone marrow [1] . Moreover, patient age is also a major factor for BM as they occur mostly in patients over 45 years old [2] . BM have a predilection for the spine, the pelvis, the long bones, the ribs and the base of the skull [3] .
Radioiodine (RAI) treatment in DTC patients whose lesions concentrate 131I has long been known to considerably enhance survival rates. Adverse outcome is principally related to the occurrence of skeletal-related events (SREs), defined as spinal cord compression and/or pathological fractures. On the other hand, SREs occurring in patients with thyroid cancer complicated by bone metastases still constitute a poor prognostic indicator, also by comparison with patients suffering from other distant metastases [4] . Currently, a number of modern therapeutic modalities, such as embolization, radiofrequency ablation, or high-intensity focused ultrasound, can be applied as palliative treatment of BM, though the efficacy and safety of the procedure should be carefully weighed up in the interest of providing optimal treatment [5] . Selective embolization with N-butyl cyanoacrylate for BM from different primary tumors was performed in 243 patients with 309 embolizations [5] . A complete occlusion of metastatic blood supply and more than 80% devascularization of the lesions were observed in all the lesions, accompanied, however, by considerable side effects in 37% of the patients [6] . Thus, given that patients with BM from DTC are at especially high risk, the extent of initial treatment and the scheduling of subsequent monitoring need to be meticulously tailored [7] . The recent publication in this Journal of the 2017 retrospective, multicenter M.O.S.CA.TI (Metastases Of the Skeleton from CArcinoma of the ThyroId) study highlights the significance of RAI use in real-life outcome and management of patients with BM while offering hope that this kind of treatment may decrease mortality in patients with SREs and radioiodine-avid BM [8] . Specifically, in 143 patients (63 M, 80 F; median age 64 years) with DTC, 32 with BM, a total of 131/143 patients received RAI treatment. Surgical and/or external beam radiation treatment was undertaken in 47.6% (68 pat.), while 22.4% (32 pat.), mostly patients with RAI refractory BM, received antiresorptive bone-acting drugs (zolendronate = 31, denosumab = 1). The duration of follow-up was 48 months and SREs were diagnosed in 53 patients (37.1%).
The primary end-point of the above study was to appraise current therapeutic approaches to BM in real-life clinical practice as well as to evaluate a number of therapies applied for the prevention of SREs. It was observed that in 24/53 patients, the SREs developed approximately 6 months after BM diagnosis. Meanwhile, in the majority (29/53), the SREs arose during the 48-month observation period, this phenomenon being linked to metachronous BM, localization to the cervical spine and absence of avid RAIuptake. It is noteworthy that those patients with metachronous metastases, as compared to synchronous metastases, more frequently had Huerthle cell carcinoma than follicular thyroid carcinoma. Finally, 39 patients died as a result of the development of SREs and localization of BM to the hip.
A major finding of this study is that a statistically significant decrease of overall mortality was achieved only by RAI treatment, by contrast to bone-active drugs and external radiotherapy and even surgery, none of which exerted any significant effects. RAI treatment was administered to 114 patients with metastatic lesions that were radioiodineavid and to 17 with lesions refractory to RAI uptake. Despite the limitations due to the character of the study design, the results are of importance; moreover, they also partially compensate for the lack of any prospective, randomized, controlled studies for the efficacy of 131I in the treatment of BM from DTC. What data exist are retrospective. For instance, in a study investigating survival among 444 patients with distant metastases, those with BM had a 20-year survival rate of 8%, without any impact on the individual course of disease by bone metastasis, which was later detected [9] . In patients younger than 45 years old, compared to those older than 45, higher rates of total or partial remission were demonstrated, suggesting a curative effect of 131I in younger patients who have solitary lesions when this is accompanied by surgical extirpation of bone metastases [10] .
This study by Mazziotti et al. documented delayed treatment initiation with antiresorptive drugs in real life, this approach usually being considered only when development of SREs has occurred or in patients with BM recalcitrant to RAI. Thus, the non-timely administration of such drugs may account for their reported failure to control the progression of disease. Denosumab, the antibody-mediated antiresorptive agent used to block bone resorption pathways, was applied in only one case and has therefore not been evaluated. However, denosumab, targeting receptor activator for nuclear factor kappa-B ligand of which the baseline levels are potential predictors of bone response, should be considered as an early treatment option in these subjects at high risk for bone events, particularly given that the latter patients are usually under TSH suppressive treatment with l-thyroxine, which is known to trigger bone loss. Denosumab can also be combined with thyrosine kinase inhibitors in an attempt to block progression of bone metastases, that are often refractory, possibly avoiding SREs in RAI recalcitrant BM. Fortunately, other emerging drugs such as inhibitors of sclerostin, an osteocyte-produced Wnt signaling pathway antagonist, dual-action agents such as proteasome inhibitors that activate osteoblasts and inhibit osteoclasts, or compounds including romosozumab which target osteoblasts thereby activating bone formation, could soon be efficaciously combined with RAI in BM and SREs [11, 12] .
The survey by Mazziotti et al. of the M.O.S.CA.TI study is a truly important one in the medical literature, clearly illustrating as it does the successful use of RAI treatment in real-life management of DTC-related BM as well as SREs, a method which can substantially decrease the cancer mortality rate as well as considerably lighten the healthcare burden. This highly informative study should therefore encourage the design of targeted RAI therapy that maximizes treatment efficacy by utilizing multimodal imaging techniques within the concept of theranostics, thus promoting precision-guided cancer treatment [13] .
Finally, the study results, while variable, are expected, through further investigation and analysis, to shed light on the way forward to identifying new pathways in the treatment of these life-threatening entities.
